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Abstract 



PROBLEM TO BE SOLVED: To test a spare element even after being packaged by setting a test mode 
and forcibly activating at least one of a redundant row and a redundant column. 
SOLUTION: When a spare element is tested (low), a combination of external addresses is set to a 
redundant row test mode among a spare element test mode. Thereafter, an input command is set to a 
mode register set cycle. An output of a mode register (1) 43 consequently changes from a 'LOW level to 
a 'HIGH' level. Then, the input command becomes row active. At the same time, an output of a control 
circuit 41 changes from the 'LOW level to the 'HIGH' level. A redundant row activation circuit 24 forcibly 
activates a redundant row. According to the mode, those connected to normal bit liens can be tested 
among the redundant row. 
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BUW B*- F V : Jx 9 CMIBt-X F F ■/ h $ ftfc 
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^Q-, &T/MtEft«#9A<y}^3:<k fcvvf-ft**— * 
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lufSxXFfl^cavvc, buIBJWId-, 

9a<o4-£ < 1 1 3rfca»mw3Sttfl: 

s. 

Fl^'x?, &l>'%**9Affl*-F^i^:?£^ft-e 
ft*U 

MIB»J»ES5ii, 

mTlB^e- FI^'x^buIBt-x F*- FsflMs -y h Ztifz 

k#. jcftD-ffl^-Fu^'x^^^oaj^^sv^r, 

-HI" ^ tcMIBr-X F F -y N £ ixtz 



k#, ftA^Affl^-Fl^'X^rt^aj^t;:^ 

b-rzwsm i fc i txit %m 2 v v^wcgetto*** 

SBISli^B. 

Ht*3S4 3 *Kr< k t>%«v- vm. mf^%^ 

Y=yA 7^&KMn-V7A^®mZ&tsK 

>M%< k «>5Cfttr-y fh, atf i<o5Cfttr-y f*££ f^ 

Ay-rh%^y^YyA^mm^tsK^yl,b. 

r f s y ^stt-i. r f uximm&b . 
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f-/r^gP*^A7J?n^TFl^xfl^ S^yho 

-;m*No«*^b£fc»v vc s t-x F^e- F^-fe y F 
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k£. X^-m^-WJx^ti^co^Mz^X . 

1512*: —HI' ^ 9 IzmlVrX b ^- H #b •■/ b $ ftfc 
k£. K&i]y^m^-YVVx9frh<n)&-Kt,z%k\^ 

x . nrte%ft* ^ a *»« wtssttras i t * wa 
k -f &i»;Rii4 is iixii^a 5 v^-r»i*»jc8atto¥*flc 

V- Ym& by 4 ^-rS%*o- Yy4 rtW&tttsX 

*0-k. 

^< k tJCftb'y MS, &lf£tf>5E*b*.y Fl££ F5 

r buxtfrnfy 5 yfznzr Fisxtm®8&b . 

MIST H vxmmmz.7x37y % >9^tttzT H l/X 
k . ?(-^J; 9 A2J SWir F l^#-gc LTV^*>S* 1 

4»2r< k fcr!9EJfc«lll»3^<9 0JttSflHB. ftV(»SJC* 

^-yy^m^x^ti^rvuxm^.. sx/^yhu 
* y r^*^coxx f fi-^*>A^ zti h fx v mtm 
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**H^^«. aS^-FIStaSb-y FUt-JO^c 
^ffiS^ilJt^^E U-fe/P (HSH^f) cod 
-fZttfzW&V- YmzmMZtitzi><W±. ffl^b">y F 

mzmsumzmmztiz. 

[00 15]*7Af3-^4li, TFl^XATJ^'-y^ 
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[00 16] iOj:d(cLTa^V-H^. **:(4iii£ 

•thhcoifiT^^x^ixh. 
[0017] x^rxu^ y M4. TiMu-. mfKM 
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3. RVJZ&tv hWmi4fr^mz&)lZffi&L2ix&. 
[0 0 1 8] .x^Txi^y M4. y-v^xi/^yh 

*yMcftboTT?bx$ft|>k<D-e£>&,, zotz 
tibz-liXJlZixftTVUXtf "T^TFUX" 

'gfrzmfct&zt. ax-tfzcDWz.cotzMz u ^&t 

[0 0 19] (4. ^RTFUXsimi 

m. ammwk) izTuy^^ixz, Tf&TYvxim 

nm.mm-t&frmHz£->x "i" . -o" t«BLfc 

^fto-r Hi^xiBft^a (£ttmK) 21.1m 
^m?j*T*i>xwa&m. (£«m») 3 iritis 

[00 20] T^D-rh'ixxie^a2 1 trn^ 

i*£il*:;T\Sa-TFbX(4. a-T F l^lt«$5 (Jt 
5KI3JR) 2 3(ci->T. XiJ^tttzu-TVUXbim 
Ztl&. AJjZh.tt-TWXfi'OF&n-TFl'Xlz 
-3LLfc*£\ n-7H^it(SJ|2 3li s %fto-vS 

e^ig»2 4(c»Lr. %«n-vstt^«^-s-aj*-t 

[0021] ftfto-vStt-fcft-si-U:, %^o-2rftffl^ 

2 4tcA*$^§. mmmmti. 5c*o-«jbe«hb 

[0022] 5C*D-««Kf©ai2 5(4. ir-9<rm 
Sfii^j&fsrttSr^^'J*?. fcfcitfmSBSWS^b.* 

"1" . " 0 " KStJB LfcfltfflflWfc&trn 

AZti&kttiic* zcommffimzMm-fz . 

[0023] 5E*o-$Sttft:El»2 414. 

[0024] %Ao-#vS14ft§iU:l$. %J|o- F5 
-f^'lHlSSl 1(4, 5E*7-K«*F?>f JC*>7 



5Cfth*<y b&bcoltmzmwZtifcX^V-biis {mat 

tco(4, atttvHK, tM&c&Vvhuuzvsmiz 

[0025] iOidtcLT^TXP^hcoJOIn 
-(4, y— V/Vxi^yFo "^J8n-7HW #*T 

x$ix6. 

[0026] T^?J±TV\sXM&mW3 1t,Z 

*JfclH* (Jtt«) 3 3{C«koT. JJti&tdZfiJA 
TFUXbtiMZtlZ. M)Ztltzll?&TV\sXtf^ 
^yATVUXlZ—^ltzm^. #7&TFUXim 
#§3 314. 5EJ|#5A$Sttfl:l3K3 4fc*ftT, 5E*# 

[0027] 5L*^7Avgttit;fi^«. M*7ASf 

it DDR 3 4 (c A2l 3 rt. 4 . ffifflff $8(4 , JEStf ? A«JB 

tangs (EmoR) ssizmyy^zKh. 

[0028] 5E^9A«®fB«SIS3 5(4. 7*-*<Z> 

*h;4 " 1 " . " 0 ■• izttm Ltzumm mtTuy 

[0029] %^5Avgtt^HIR3 4(4. X^iivh. 

[0030] 5Cft^r5A36*aSttfl:S*uti*, 

H v 4 ^'0R 1 3 (4. 5t*^ 7 AStR^5r y-f 

S . %W€ •■/ h mco 0 % . F 7 4 y^titzK^ 7A.M 

«5»fc«SttS*utfc<0tt, A^/£ii?J7-*-^iK(c«^S<J 

(c«^§ix4. 

[003 1] cIcOia^tTX^TXP^O-FOJL^ 
5A(4. y— v^xwyhcD "?A*5A7H1/X" 
^T^b^.$^7tB§. /-7/HW>M;^T7 

[00 3 2] sfcfc. 5L«a-vStt-fklHlR2 4(4. 5l^o 
-«JBdEiea 2 5 *^coffi^ ( ttfflffS ) (cflto 
(c, 5C«o-^ai©JBtj(cvStt^S Z b -g. . 

[0033] mmz. 'KM* 7A}gttfl:ffl 3 4 (4. 5l 

&*j&mESMma.35frP><?im} (mmmm) tzm 
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4. 2SlV3C**?ASttfl:llI»3 4fcd*l,Tffi*S*l 
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[ 0 0 3 5 ] OT, SWft-f-** "HIGH" UKjI'COb # . 

C0036] mmmzjmxn-m/x^v^^mt 

x^T^UXy bf-xblt^ x^rxi/^y bcrpf&ft 
br-xbizJ:*), K^u-Rr/K^y^ii "&mX'Z 

UfttK K^-Ri/jzmy^o-h "mmxz&& 

tzMLXW.*mz.L,tih£o\,zinhh&* 
[00 3 7] Z<7)£d%:X-»<Tx.U*>hfXbcr>tztib 

tc N %,\cr>mmmx'\t. mwi*& "high- ukmz 

[0038)^1 co&mii. "rX hJE^W? 4 2 IcA 
iJ^tl^XhiE^m^X . Mffllft^-S: "HIGH" K 
MZ-f h MSiX'fo h« 7~X b Rm&Vm? 4 211 A 7 ^r 
-iS>?mnx'<Tx.l'M> br-xbmz&mzti. Z 
<?>fXM»#, "TXffrh^xbtmifiXftZixh <, ^ 
•vT-Vy?^ ^Xr-ffl*rgl»4 2«. n.>,>r-i; 

n iz irw £ *u * ■/ i^mzmm £ ft & ^ b ^ . 

[0039] Sg2cO^(i. >'N"-y^-^Kc|iai§ix/i 
^ffi^A^Sft^f-gBT Hl^xfg^3^ho-^ 
fi-^ioT. fflfflm-ZrZ "HIGH" l^^KC-T^^^T' 

li. ^-r-'l^'X^Sr^TLT^-S. ^•*^i;x:?^;: 
^i, ^rvuxm^-Ri^^yba-fum^com^h 

•ttlzm^X. X^rxwyhfxht-M5t7b? 

D-f^hfflt-Kl/y'X?(l)4 3t, TCMzAy^y- 
X bmt- b \si?X? (2) 4 4 t rt>£>«f£;*ilT^.g> . 
^^^(1)4 3, ^- K W S^X* (2) 4 4Ui^ 

7y®i84 0£tf-LTA:Jj$ft, ^Th'^x<f 
-WT r-'W-XA^W y r ES&6 ^^-LTA^^^-I. . 
[0040] ifz. yy^otXDRAMCfc^Tit 
^'-XM, CASWf->^£*-y h^£*;i6(~, * 
— Vis itX?t><mz?m%tlX^h . I2(C, 

[0041] 122 KiFjcfJ: o (C. H l^'X^-fe >y h 
IM^/I" (Mode Resistor Set Cycle) f yr-bV 
7 hfl-^/CS, D — T b UXX b n-rft-^/RAS, # 5 

ATh'^xxho-rft-^/cAS. ?4 w*— tomb? 

/WtiHkX "LOW" U^PTftO. a^o^o-y^CLK** "L 
OW" P-'s/P*^ "HIGH" K;K:^L.7t«p^4&*S. 

c: <r)&f<wmr b' U'Xfi-f-AO—AiK A^-ti^? hfi 

#BS0. BSl<0«*-&*H£fc:J:-jT. A'-XM (Burst 



Length) , CASWx^iy (/CAS Latency) f^'tvb 

[0042] x^rxMyhfXK-bli. *MR7 
Hl^Xft^AO-AlK Av^-fel^hfi-^BSO, BSlcOffl 

iaC, Tl-gflT HVXfi-^AlO, A1K A>"?-fcU:? hfl 
-9-BS0, BSltt, *-H-fc-y h(Cj5*«(CfefflS<i-CV^ 

v\ ^tL^tfofi^$r^n{f . mmztix^umn-s 
[0043] mz, «awmfi&4 1 . *-ki^x*<i) 

4 3, KI/^^{2>«a»«f|:*jWflt« , 
[0044] [WXMyhfXh (D-) ]@3 
f±. WXMyhfXh (o-) ^co— Iftfcffl&ji? 

-mtt-wmxhh. 

[0045] ff. ?\-&TbUXC7)mfr<&fr1t (MODE R 
EG. SET ADD.) X^T^U* ybf-X ht- F(7)3 
5llD-fX h*-Fi:-t^ 0 CcOf^, A*3-?y 
H^t-Hl/yXn 7ht>( ^/P (MODE REG. SET) 
fc-fS. iittCiO, *-r-'P> ;: X^(l)4 3coai^ 

(RTEST) (±, "LOW" Is^lsfrt? "HIGH" P^KdM 

[0046] C<7)flL A*3?yK J !i>'n-7?f-f/' 
( R. ACT ) t^S. ^ixfct^lC. M»HIiS4 1 cOitJ^ 
(*J»ft-f-) ti. "LOW" l^/P*^ "HIGH" K;KC 

[0047] •TiOt— r-'Tiis <?)0*), 

[0048] [X^7XU^yhfX h ] 0 

4«, x^rxMybfxh (*7A) b*o-»#^ij 

[0049] ^hgPT H UXCOm^h-it ( MODE R 

EG. SET ADD.) X^7XMyhf^K-H(7)3 
K^y^xb^-bb-th. Zcotk^ A^J3v 
Vr-'Sr^E- HWyxn-y MM ^/U (MODE REG. SE 
T) CliltCj: 1 ?. *-bV-i/X? (2) 4 

(CTEST) {i, "LOW" L-a;;^^ "HIGH" L-^/KCjg 

[00 50] icoa, A^J^v^K^^AT^T-'f y 
( C. ACT ) btzh* ZtibbUz, #Jffll|n]8&4 i fioai^j 
(fM»fi-f-) "LOW" V"<>Vfrt> "HIGH" b"<;Kc 

[0051 ] ^fc, ^OT-Ktli, 

[0052] [WlMyhfXh (o-&*5 
A) ] 05t±. Wi^yhfXh (o-&^7 
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[00 53] ±-f. 9\&T YlsAOmk&hit (MODE R 
EG. SET ADD. ) $• , X^7XWyhfXht-K<7)o 

TjrJVyh'S-^-KU-i/X^-fe y MM (MODE RE 
G. SET) fcfS. cmcJ:0, t-Kl/y'X^(l)4 3 
tfOtH^J (RTEST) . Mt^-VV-'JX? (2) 4 4<n#>j) 
(CTEST) it, bhiZ "LOW" K/lo&»£> "HIGH" L^<. 

[00 54] ;«a, Wa^yYifiu—Ttf-f? 
(R.ACT) btch. ZtlbbhlZ, fflffl®&4 ltf0ttJ7J 
(ftJWf-^) it. "LOW" l^/l^£> "HIGH" K/HC 
3»-f£. Cftfcfc^ 5Cftn-8Htfl:Ei»2 4tt. 5C 

[0 0 5 5] SfetCKOft. A7J3?VK*^7A7? 
(C.ACT) .iftiiU;:, MW§|ft4 1 

<7)&jj mmm^) it. "low v^iv^h "high" ^ 

^fc^-TS. ;W:<tO> 5E*;*9^»SttffcEK3 
[0056]4fc. lot- KTfi. 5E*o-ojo 

%*t* -y bmzmmzizz, ^cd^x b-tzzt &x°z 
[0057] imnttmi men. mrnmtmn-mfc 

it. 03, 04, m5iz5nLtzX^Tx.u^.yY'rXY 

^-y 'meymmttMiznmz -tx^tti t cox-h & . 

[ 0 0 5 8 ] 06 fciPtf-J: a (c. a«»fWfc:a, *M» 

TK^X«0«^i)ii- (MODE REG. SET ADD.) 

YU'JX^ (1)4 3 <7)tHt> (RTEST) . S^-h'P^' 
Xf(2)4 4CDltiJl (CTEST) (i, i: "LOW" L-'x/l^ 

[0 0 59] «fco7\ $W[eJ8&4 1 OftTJ (SJfflKi^) 
ii, X3—T7r-4 7 (R.ACT ) , S^7A7^f-(7' 
(C.ACT) KiSVVffc "LOW" iot, % 

[oo6o]»;(:. mm®s&4 i o-mmmzmn-t 

[o o 6 1 ] mm. mm®^4 Kv-mmmz^i-® 
S80-C-&&. 

[ 0 0 6 2 ] 07 iZnttX o (C. JMWF- 4 2J2A y 7 
r0»7 10A*Ci»7 2^UTijN9!Sii'CV^. 

T^S. ffifitRHL ^4S^4 21fi^%M^ZftW£s:W& 
CDt%. '*v7T®i&7 lCDTJiiftfflmz "LOW" !✓ 
*C/N:-*-<&fc<0-C*6. rwfc*. fifeiRti. iSViffiit 

3<?>miAJjizmM2n&bbhiz. x4v+®»7 3 
comixijizmmztix^z. 



[ 0 0 6 3 ] X-f -yf-|SIK7 3 ~ A7JS<0 
ORHB-C* 1 ^ *0*2A*kUi, t-Kl/y'X^ 
(1)4 3WtB*RTEST*«A*S*l*. vf-EIK? 3 
it^-y 7 r [SISS7 1 cOttiTJ** "LOW" \s<J\s(T>b % . <£ 
<ryHxKW<JV* . ai7lRTESTcOL-^WCjJJtT^-fb$ 
HtS. tiJ7JRTEST# "LOW" 

A 7 7Tll|»7 KOSMj, W*>^gP« 
^4 2tcA7j£ixSrxhm^l^McJStT^fc§ 
*4. *4 -yf-|Hl»7 3<7)itS7Jli, hy>X7r7-h 

®m5£ftLxMwm^&Jis-i i 7 7izmwiztix 

[0064] |S|«tCX-f «yf-@»7 4 cD-|HjBWfiZ.A 
7jS<y)ORIsISST-* , y. ^<OSS2A7J£(4. *-KI^ 

74t*/i, ;n'-/7tHIB7 IcOJiJTJ* 4 "LOW" K/P 
£Dt£, -e^tiiTJtfOL-^^s BiJlClESWU^Mzm 
tTSWfcStf*. Sb7JCTEST# "LOW" 1^/K7) 

-ecotti7JOK;l/S:. A.y7rHIK7 l^ajTJ. 

w%tm^4 2izxj)Ztih7-x vm^wowzm 

fCSHUStf*. X-f >y^-HISS7 40ai7JJi. 

7 r 7-'- h 0fi§7 6 LT©JP«#ffi7jy- H 7 7 (C 

[0065] h9^7ry-MSIB75. 76(4^ 

fl^-CAE(i s *7A7?f-f/ei: "HIGH" 
%h\mX'3bh. 

[0 066] ZcOXd^mmz^K). ajTJRTESTfi, ^ 

7A7^t 4 ^mmizmmm&iiy- h 7 7(c{£it 
tBTjcTEsni. ^yM.T^^^ymizmmm^ta 
^y-Y7 7izmm^tih. 
[ 0 0 6 7 ] mz, z cvftpflcom 1 comtmmiz^^- 

[0 0 68] 08(4. >^v^-i?y7®fV*&®m^- 

^>xcr>-mz^tmmx°foh. 

[0 0 69] 08(C^-r±3t-, i-rxf--y7°ST.l(Cij 
\^X. yy?DtXDRAMf77^A- 7 ^r-y>^t 

[0070] <^ic. x-f -yrsT. 2iz&wx. n«,*r—*/ 

V7%tltc.*)-«/T*7-Xh-tZ>. ZCOf-Xhit. n-y^r 

-isymm*. h^it^'y^-^mza^x. 

lz?FB: bts:->tt y *»5*»*!Eft^S feftco-f 

*Ut«^(OK) . -eO/t'y^-> J l4S[ l at Lrm?^f$ 
-MS. 

[oo7ii w$ttz -^m*)" tsmztur&te ( n 

g) . ^(n>n~y'r-v\tx^T^.v^y hfxhcji 

0. X^f-y 7*ST.3lc:fcVvC, X^7XW>hfXhi&'' 
Irhtlh. Zcr>TXbitX^T^l/*yh<7)o-h. (tffl 
*im%X'<Txu*y hZim-thtiiifxD'rX bX'$> 
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-i?*vwy>i'Tu7=7Mzmz>. tea. zcdt-x 

MCfi »T , fc L . flOT^lgSrX^T x V * v Y ifi± < 

»\ **^a^ry*«^kflRS*uwi* (n 

[ 0 0 7 2 ] mz. At- -yTST.4t*j^T. ^ffl^Tfig^ 

^ASrrXh-tS. ZVr-XYlz&^T "TO^L" 
fcfflBr$*ifc»a (OK), fWA'./y-yiigfot t 

[0073] K*f(~ 9 " ( N 

G) „ Wt-z^-yli, fcfciHPFfti: fCKOS*) 

*ts. 

tt§S«fc.J:*Uf. WrrFPXflPi-. &tfn:y|-n-/P 

_F#-fe. y h^^^^-Fl^i>'x^4 3. 44£flr<f-f 
SOT, /N- y^-^^^tCfeV^Tts X^rxi/^> 

J; olz%<9. ffiffl^fSg&x^rxi^yh^ffl^*: 

[0075] [ag2coi?]5s®«] H9«, znminm 

[ o o 7 6 ] 0 9 ^-r j: a as 2 nmtmmtm i 
aommmmtn^zm^^b^^a. mmm^i. 

#<2i:fc#WTfc<ri:T&*. 5C*o-xX hffl*i]»fl 
Sln-fX Nffl$iJffll[lIgS4 

Ahmfflffl®8&4 l-2j&>&itJ:fj3ft.S. 
[0077] JJcfc. MttHlflU 1 -1, Mft|ilfft4 1 -2. 
^E— Y (1) 4 3 Y V i/X9 (2) com&Mft 

moth-*. 

[0078] [WxwybfXKn-)]ll 
0<i, x^rxi/^ybfxh (n-) B#o— 

[0079] £-f , fl-gBT H (MODE R 

EG. SET ADD.) X^rxwy NfXf-^-K<7)3 



Kfc*— KU^'X^-fey MM (MODE REG. SET) 
fc-f*. .TfLtCj: "9 , ^-Y\^~JXi'{\)4 3cr>^ 
(RTEST) Ji, "LOW" U^.;^»^> "HIGH" l^/HCg 

[0 080] ZCO®. X-yillVYtfu-TJTiy 
(R. ACT) fc3r&. Clftfci:*,^ «*EH»4 1 -KOffi 
* (W«i^(D) li, "LOW" VtJVfrb "HIGH" K 
MzmPth. ZtllzJ;*). 5E*n-vgtt-ftIsIS&2 4 

tmmx'\t. m*iiik4 l-ioffi* (wnws-^d)) 

(i, *7Wf-( 7"B#^t "HIGH" l^/Ui&^T^ 
TfcA^. WfW3^(l)*«e*)4<S*IW±, fcfexIfJE 
*^5ASttfl:lH|»3 4tc««Sft.TV^v^T* 

S. 

[0081] [WxMyf-fXh ] H 

l Hi, ^rxwyhfxh (*5A) b#co— 

[0082] *-f , IM&T Y UXC0m&-&£>-£ ( MODE R 
EG. SET ADD. ) X^TXlx^ y h-rx h^E- KcO p 

yK^-Kl/y'W? Mf-f (MODE REG. SE 
T) fcf 4. ^ixlCiO, *-Yl-=/X?(2)4 4cr>liij} 
(CTEST) li, "LOW" "HIGH" 

[0 083] Ajj^^yYtftiy^TtTty 
( C. ACT ) fc&S. dixthtlc, *fJffll[Ellf&4 l-2<0iiJ 
(*J«fl-f-(2)) li, "LOW" Ys*JMt>t> "HIGH" K 

seti««-ctt, *jffl)iHis&4 i-2^m* (iw«<s#(2)) 

ti, *7A7^f-( 7"^Ftt "HIGH" ^;Pt^-5TV^ 

^a-vStt-ftlHlifS 2 4 K«NK$jh.T <» vfirv ^ t>X*foh. 
[0084] [WlU^yhfXh (o— 
A) ] Hi 2li, wiwyff^h (n-&^7 

[0085] %r? , ^f-gPT h'lyXWffl^^-fr (MODE R 
EG. SET ADD.) £ N X^7X1/^ yhfXht- h'cOd 

j)?-?>YZ*:—Y\s : JA3>->e:v 9)V (MODE RE 

G. SET) b-fh. ZtllZ£<0. t-H 1^^X^(1)4 3 
*>{MJ (RTEST) , St^ ; t-KL-> ; X^(2)4 4C0|±}^ 
(CTEST) {i, bhlZ "LOW" W^*>^, "HIGH" L-^ 

[0 086] Cl<7)f^, A^J3vy Ytfu-Ttr* 7 
(R.ACT) btch. ZilbbMz, fflW®B&4 

) StXS(Jffll[3IS&4 (©Jffllft 

-§-(2)) (i, "LOW" U^;l^£> "HIGH" 

So ZtiizX*). 3C«n-JSttfklilK2 4tt3Cfta-* 
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[00 87] Zt>lZZC0&. A^37yH^7A7; 
^47 (C.ACT) kKti. ^tltll *WH]!&4 1- 
2com^l <*J9H8*<2)) (4 "HIGH" U^urAS. <I*L 

[0088] [aMBiwto a 1 3 1±, mmw&w-^m 
fm^-rwummmx-h^ . mi 
%vwz. 010, 011, intiLit^rxw 

[ o o 8 9 ] 0 1 3 ic^-rj: a c, ajwMwwi, n 

9fTKl^^rafl*-&*>€ (MODE REG. SET ADD. ) £, X 

iT^UXybT-xb^-Vb U=Srv>. .liicrj:',, * 
— Fl^**(l)4 3<7)aj^ (RTEST) , Stf^-KV 
^04 4<oajA (CTEST) (4, fcfcC "LOW" 

[00 9 0] «t r>T, MMBR4 l-i^aj^j (fflwm^- 
(1) ) &tflHtflilK4 l-2<^m^J (Mffll?(2)) (4, o 
-7^f^ (R. ACT) , I^^Ar^f-f/ (C.AC 
T) (CiJWCi "LOW" U^Sr«o„ ioT, 

v>. 

[0 0 9 1 ] iMc. $fJ»HlfiS4 1-1, 4 i-2<o-nm« 

[00 9 2] 01 4(4, fMMi|gfr4 1-1, 4 1-2CD-® 
8&M£tF-f®8&mT'h&. &i>, 014(;:i>vvc, 07 

[00 9 3] 01 4(^-^3 (c, Ay 7 r 0S&7 1 CD 
tt7J(4, ^■yf-HI»8 3<0j|SlA*fc:SBKSiiii:i: 
i>(c, x-f •yf-0||8 4<oSSlA*fe:SM*SitTv^*. 

[ o o 9 4 ] x-r -/^-iuss8 3<ry-mKmtrjj}m?> 

OR®3&ThK>. t<7)m2X1jiZi±, ^-h')s=JX? 
(1) 4 3^aj7JRTEST#A7l£:fXl> . y f-0»8 3 
«A .777- ESS 7 1 CDftTJ** "LOW" UK/l-COtZ. % 

1t&. tfJ;J]RTEST# "LOW" l^^l/^tg:, -?-CO 

£B7J<OW<7P£, A-y7TlfiI8&7 lCOJB^, HH^MMI 

[ 0 0 9 5 ] *jfc. X^f >yf-0K84cO-@KM4ZA 
:&S<0OR|HlHrca»3, *«5»2AA(=(i, t-Hl^y 
X?(2)44<9E^CTEST#A7j£ft&<, X-f 
84i>tfil. a' 7 7tIHIS7 1 ^tfcJj** "LOW" l^/W 

zai&ftnv^v* , ffl^CTEST^i^wcjE 

CTJCYbS-frS. £B73CTESW "LOW" 

t#, ^aj^cOL^yl^, J<v?T®m lcojiJsfj, 
BP*>?f-gra^4 2 (CA^flS^X MI^OK/UCJC 
CT3Mt3li-&. X^f •y^H]SS84c7)ttl^{4, »JfflJfi# 



(2)T*>.§>. 

[0096] i<0J:d^r»2OSaeB!Bt:J3^Tt. 
1^5fe®«t|5l«{c, ^TFPXft-^, Rtfn^h 

X ht- F#-fe 7 h K l/y'X?4 3 . 44£ 
lit*. ±ot. *l<03ai9B«i:H«e. ££*.(* 

[0097] *Jt, »2<osde»«t=J:*uf. «m@3- 

£, 5L^o-r-xhffl$iJ»fi-f-(i)i5L*^7A-rXh 

ffl©jfflHi# (2) ttzmrz^h. z cotznb , m 1 <^nss 

u-X(4# 7 AOT^-f-f S^teJEtTigOfl' 
(t * J: 3 L*v*. i^fcft, SHjffl 

0K4 1-1. 4i-aoEi»»jft*-5-n-eih.flf#fl:T'S 

[0098] [H3<DS^«] 01 5(4, Zffi&m 

m 3 vmm&mizmi ^mmmmcom^m&^-r 
yu-vrmx-foh, t^a. 01 5(ctjur, 09^*51 

-f&gP#fc(4ftSiO#8B##£ttL, OT, M^SgB^ 
\,Z^WX(F>?i-Wm-h* 

[ 0 0 9 9 ] 01 5(c^-rj: &3commBmtfws 
2comimmtmzm%z>tz*>^ k^^^xv 

mcD*- K I/x'X ^(2)4 4 SrH« LtitfJ>§. 
[0100] CLcoj: 0 (c^co^tj^ %|a-fx hffl 
cO*-Kl^^'X^(l)4 3i:, 7Z&$7J*tX 
- YVi/X ?(2)44b &ZtL<?tl 1 -?cDf - •/ T(C^ 

-r^^(4^-rLt^<, &3<n>mmm.<n& i >\ l z, % 

^D-T-XhffltO^-h'P^X^(l)4 3C7)^S-100 
■f - •/ TizMSiTh X 0 IZLX 

[ 0 1 0 1 ] 4fc , S^(C%** bfflcD^E- F 

L' i^'X ^ (2) 4 4 W*$r 1 OCO^- >y yiiZ^th Z. 0 tZ 
LXi>&\,\ 

[0102] JjLh, -W^HJ^, »l~aS3<OHSI0KII 
tAORWLfc**, ^l»^(4, ^l~^3co^i^« 
(c|l^|>t<^T(4^<, ^co±WimtL^mBX 

m«iz$&g.-t2> z t tfx'% s . 
[oio3]fct i«r» i ~jg3 nmmmx'it. r- 

j.-X2r^L^!* { , ,Iii(4, «jW(CT-^*»#ii 
4t>|.ROM (PROM) , W&mz'f-fnmZiL?)-/ 
MS^Sg^ROM (EEPROM) , J,§U(i3yf 

[0104] ^ArHw^KflsaBi. o-tp 
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X'f>&. 

[ 0 1 0 5 ] MfMWKJ: oT. ^n-fitt 
HISS 2 4 . 7 AvStt-ft«3 4 £%ffiltt(Cr£ 

Vtzifi, WWd^CkoT, %*n-*£tt<ft«2 4. 
atX5C^^AS^C[l]SS3 4Sr^^-ftc, %J*o-. 

[0106]**:. i<0fMH**fl£ffl$*i4^!t«cSfla6 
S<9fi i> #m%M b LX : s v 9 ai-A D R A M £ L 
tzifi. ffi^D RAMlcteffl-f ■§» £ t t> . 

[0 107] 3 6fcDRAMC|R&i\ JfcfcifcfSRA 
M. F RAM. EEPROMf, X^TXl/^ y b 

-r & *mmzmiwx'*>tui . z cmmzmmx-z & z 

fcli. Wo&X-l>%\,\ 
[0 108] 

[ %m<?Msk ] a±mm j: 3 z nmitz x n 

[0BBO(g*&t&0J§] 

[Hi ] hi ttzomaom i 

[02] H2Jit-H:?hW*Ki!J!^Sfcft«9ia. 
[03] 03liX^rx^yhfXh (o-) B#c7)|j) 

[04 ] i4imrxi/>yhfxf (*5A) 

[05] 05JiX^rx^ vhxXh 
A) B*O|^£^i&ft«0. 

[06 ] m6imm>m&m!&isk-?mm®m. 

[07] 07«$WlHl^-B&pj£^-|IIg&0. 

[08] msw* </*-is>7WF8smi'~-5'>z><ri 

[09] 09«id«?D^BB<om2<Ollit^®^S^#: 
ie^S^«fig$r*t-7'o «y ?0„ 
[01 0] 01 Of^TXWyhfXh (□-) B$ 

[01 1 ] 01 Hix^rxix^ybT-xh (*5i) 
[01 2] 01 2im7xl/^yhfXh 



5A) ^cof6f^5r^-ri6fm»0. 

[01 3] 01 3 imimttm>mftz^-?mft%iB 
0. 

[0 1 4 ] 01 4{i»J»HI»<O-IlIK0l€r^-rilIK0. 

[01 5] 01 5tez<r>mi<r>&3 < ?)mmmz{%&¥. 
[01 6] 01 eimm^mmivmstomm^-t 

5- 49AF?>fS'qB||i 

6- 7Kl'X*Jj^y7TlI!S&. 

8-*7ATHPXh'7-<^. 
1 l-5C*n-K9>f '<BMk 
1 2-5E«T7-KIMfif, 
1 3-5Cfi#5AF?4Aqi|Hk 

1 4-%*t'7 HKS. 

2 l-TOla-rFl'.XEflSK. 
2 3-o-7FPXJt«&. 

2 4-5Cftn-fiSttftHI», 

2 5-5EJIn-#®iE«gig. 

3 l - ^ft^^ATK^XlBt^ISs 
3 3- ^5ATH^Jt(SS. 

3 5-5c«^9A««ga«sai, 

4 0 -a>-ba-;Wi^-A^N* y y rESS. 
4 l-MffglHK 

4 1-1-5l«d-t-x hMM«®K. 
4 l-2-5C«*5Affl(W«il», 

4 3-JEfin- fXMt-Kl/y^^^ 

4 4-%^7Af^ MB*- Ht/^. 

7 1-A.y7rl3g&. 

7 3. 74-XW -y^-EKk 

75. 7 6--h7yX7ry-MUES. 

7 7-$iJ»ft^Jf37jy-K. 

8 3. 84-X-f yf-HISS. 
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CHI 3 



21 



/RASJCAS7WE 
(CS.C KECLK 



3E*n— 11 



7KWf«tt 




tt*w 





2 — 



KP 
< • 



i- 

40 



7 ~t a -7* Kb* 



(1) 



(2) 



3ES7- PI 



12 



1 



K9^1H 



UK 



r 

33 



--14 



-f 13 



I 



w 34 



—35 



31 



CTEST 



■El — □?®»> K 



• RTEST 



41 



[02] 



[03] 



Mode Resistor Set Cycle 




tRSC 




icmh 



NOTE: CULM (ad 
1. High to* 
X-Don'tcara 



H»7 KU* MOQg REa SET ACO.X X COUJNNWD. 

^3v>K) (ybp6HEasETX X ^ X X^X ^ 

RTEST / 



CTEST 



v 



[04] 



RTEST 




; i 
; : 






j j 


CTEST / 

ftMKM 




/ \ 
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[05] 



[06] 



RTE3T 
CTEST 

tmt* 



RTEST 
CTEST 



42 



41 

— j 



RTEST 



CXH- 




73 bCAE[>-^75 

1 r Sh 



CTEST 



LJr.j ! 77 

CAE 

d-4 m> 

w 



Vss 



74 bCAE D / 6 



ST.1 



fx h 



T 

ST.2 



fX h 



SJJ3 



5T.4 



NO 



T 
ST.5 



NG 



OK 
ftfi 



OK 
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[09] 



25^ 



21 



JMSJCtSJtlE 
XS.C KE.CU< 



9ft 



k^<m[— 











item 



2~ 



23 



< • 



7 — 



Xfi*?77t 



«M4fi) 



1 



r 



(1) 



— 8 
*3 



J2 



--14 
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